Explorations of Borneo's biodiversity date back to c.1820. This is much later than explorations of the other two Greater Sunda Islands, Sumatra and Java, as Borneo was "far off the commercial trade route of Europe" (Das 2004) . Earliest herpetological collections from Borneo date from the turn of the 19 th century (Belcher 1848) , while Hugh Low, a Scottish botanist, compiled the first herpetofaunal checklist of Borneo in 1848 (Low 1848) . In 1890, Mocquard presented a herpetofaunal checklist for Borneo listing 29 amphibians and 155 reptiles.
Since then, our knowledge of Bornean herpetofauna has grown substantially, with 146 amphibians and 254 reptiles currently known to be native to Borneo (excluding sea snakes and sea turtles) (Malkmus et al. 2002; Auliya in prep.) , while 151 amphibians and 244 reptile species (also excluding marine species) are known from Sarawak and Sabah (Das & Yaakob 2007) . Currently, no figures are available on the number of amphibians and reptile species native to Indonesian Borneo, yet there is clearly a sampling bias. For example, Mt. Kinabalu has been extensively sampled, and not surprisingly has representation of 47% of the known amphibians and reptile fauna for Borneo based on Malkmus et al. (2002) . Although Mt. Kinabalu is an area of high endemicity, it is likely that many more species have gone undocumented in other areas of the island.
Borneo is a hub of endemicity for herpetofauna, with many species geographically restricted to the highlands in the island's north (MacKinnon et al. 1996; Malkmus et al. 2002) . Highland species are generally protected from human-derived threats due to the more difficult terrain of these montane, forested habitats. In Borneo's lowlands, however, forest fires, swidden agriculture and widespread conversion to agro-industrial and forestry plantations have led to rapid forest loss and degradation (Curran et al. 2004 ). This loss is widely documented and viewed as a significant long-term threat to the island's species richness (e.g., Bodmer et al. 1991; Fuller et al. 2003; WWF Germany 2005) . For herpetofauna, this has raised concern about the potential widespread loss of species prior to 'discovery' or collection of status data (e.g., Crocodylus siamensis), especially in Kalimantan where deforestation rates are high and many regions have gone unsurveyed.
The Borneo Earless Monitor Lanthanotus borneensis, a Bornean endemic previously known only from the coastal lowlands of northern Sarawak, exemplifies this concern (Image 1). This species was recently discovered during a biodiversity survey of an oil palm development area in the Landak District of West Kalimantan, expanding its known range southward into Kalimantan and a new bio-geographical sub-unit of the island (MacKinnon 1997) .
This paper reports this exceptional herpetofaunal discovery resulting from surveys commissioned by a member of the voluntary Roundtable on Sustainable Palm Oil (RSPO) initiative (http://www.rspo.org). The surveys were commissioned by the company to help guide plantation development in a manner that minimizes biodiversity, environmental and social impacts, an emerging trend in the palm oil industry (Yaap et al. in press ).
The discovery, specimen, habitat
On 30 May 2008, at 11:28hrs, a single specimen of L. borneensis was discovered under leaf litter in a shallow, rocky creek (0.5-2 m wide) by a social survey team member taking GPS coordinates of locally important cultural sites. The survey team was ascending the shallow creek bed up a steep hill, and came to rest for lunch at a level area along the stream at approximately 260m elevation. The lizard was spotted by a local community member, at this location (Image 2), partially submerged in the creek.
Upon sighting, the lizard was photographed in situ (Image 3) by survey team members, then picked up and examined by one of the local community guides who subsequently handed it to a member of the assessment team. After further photographing (Images 4 and 5), it was returned to the creek where it was originally found. The survey team resumed eating, during which time the lizard remained in the same position until the team continued walking upstream (one hour later). No effort was made to collect the animal, in part because the scientific import of the discovery was not fully appreciated. As the team resumed their walk, one member looked back to view the lizard again, but it had disappeared.
While being handled and photographed, the lizard was alive, as indicated by visible pounding of its throat, but remained almost completely motionless throughout the entire one-hour period. The lizard was not aggressive and moved minimally. The assessment team members describe the lizard as brownish-yellow, approximately 30cm in total length (snout-tip to tail-tip), with small lumps that formed stripes along its dorsal side (Image 4). The ventral side was light colored with dark brown dots forming a striped pattern (Image 5).
The lizard was discovered in what is locally known as a tembawang forest-a mature fruit tree garden planted by local communities. Tembawang is usually planted with a predictable assemblage of useful trees (Durio, Mangifera, Nephelium, Garcinia, Lansium and Shorea spp.), but can also support many elements of the native flora. This particular tembawang is located in the Jelimpo sub-district of Landak District, West Kalimantan (marked in red in Image 1). Geographical coordinates were taken, however, due to the species' rareness and its high conservation value; it cannot be ruled out that pet reptile collectors and traders may misuse this additional information. We have therefore retained GIS data.
The tembawang forms part of a larger forest block which includes natural forest exhibiting various disturbance levels, secondary forest and isolated bamboo clusters-all located in a recently developed oil palm estate. The estate, and its surroundings, are a complex mosaic of active or recently abandoned swidden agricultural fields (ladang), rubber agroforestry, tembawang and secondary forest (belukar) of various ages/stages of regrowth following cultivation. At a broader spatial scale, until recently the surrounding landscape, connecting all the way up to the Sarawak border and beyond, could be described as a human dominated mixed rubber agroforestry/ shifting agriculture mosaic stretching for several hundred kilometers from Bengkayang through to Landak, interrupted by small islands of natural forest on steep hills or infertile elevated plateaus. Large intact blocks of forest have been relatively few and isolated for the past several decades.
Community interviews
Team members from the local community (eight of which were present when the lizard was found) were not interviewed directly about the lizard, but they registered no clear surprise or interest in the animal. They referred to it as kadal, the generic Indonesian word for lizard, usually including skinks and agamids. Interestingly, the local term for monitor lizards is biawak, but it was not used in reference to L. borneensis.
The social team that discovered the lizard was part of a larger High Conservation Value (HCV) assessment team undertaking surveys at six different sites across Landak and Sanggau districts at the time. These surveys included expert teams surveying social aspects, biodiversity (plants, birds and mammals) and environmental services. As part of the biodiversity surveys, community interviews were held with hunters and other community members who frequently spend time in the forest, e.g., tapping rubber trees or hunting. These interviews aimed to identify faunal species that still occur in the areas of the proposed estates and to describe their distribution, habitat and local abundance. A picture book with images of mammals, birds, and a select group of reptiles and plants was used as a visual aid for these interviews, which were conducted in village settlements and/or forest locations.
The location where L. borneensis was discovered was surveyed in two phases -first when the specimen was discovered in Interview results suggest the species is more broadly distributed in the Landak District and into the neighboring Sanggau District. Although interview data as a basis for biodiversity survey has inherent limitations, including respondent errors or (worse yet) intentional misleading, in the present case, the areas surveyed are largely rural, remote and ethnically Dayak, with a tradition of forest dependency, meaning people spend a large amount of time in the forests near their villages and many hunt on a regular basis. Under these conditions, interview data is expected to be more reliable.
Interview results for L. borneensis suggest that the species is widely known by local residents. The species was most frequently described as inhabiting immature forest, tembawang and river edges. Table 1 below presents interview results, including occurrence. In the estate where the reported specimen was observed (Estate 1, Table 1 ), 62% of respondents (8 of 13) reported the species to be present in their area. The neighboring estate (Estate 2 in Table 1 ) to the east reported even higher frequencies, with 81% of respondents (17 of 21) reporting the species to be present. Moving north, towards the border of Sarawak, 100% of respondents (6 of 6) in Estate 3 and 81% (17 of 21) in Estate 4 also reported L. borneensis to be present in their area (see Table 1 ).
Description and taxonomy
Since its description by Steindachner in 1877, most studies on the enigmatic Lanthanotus borneensis have focused on systematic relationships among the superfamily Varanoidea and its sister group, the snakes, Serpentes (e.g., Boulenger 1899; McDowell & Bogert 1954; Underwood 1957; Mertens 1961; Maisano et al. 2002) . The species' unique morphology, i.e., no external ear opening, small eyes and nares, bead-like longitudinal dorsal scale rows, small limbs, cylindrical body, increased number of vertebrae, prehensile tail, forked tongue and lower eye-lids with translucent windows (Steindachner 1877; Pianka 2004) , had already prompted Steindachner to include this species into the monospecific family, Lanthanotidae.
However, according to Boulenger (1899) osteological features of Lanthanotus borneensis rather confirmed the affinity to the gila monsters Helodermatidae than provided evidence for the proposed Lanthanotidae by Steindachner. While De Rooij (1915) included L. borneensis in the Helodermatidae, a study by McDowell and Bogert (1954) then ruled out phylogenetic relationships to the Helodermatidae and to that of the Chinese Crocodile Lizard Shinisaurus crocodilurus, and re-established the family of the Lanthanotidae.
Findings of Rieppel (1980) revealed the postcranial skeleton morphology is intermediate in structure between Heloderma and Varanus, while studies of the hemipeneal structure in Lanthanotus and Varanus reveal a unique synapomorphy not existent in Heloderma (Branch 1982) .
To date, fossil records remain scarce and only one, Cherminotus longifrons, from the Upper Cretaceous of Mongolia, may represent the clade Lanthanotidae (Borsuk-Biaynika 1984; Carroll 1988 ). According to McDowell and Bogert (1954) , L. borneensis finds its ancestors in the semi-aquatic reptiles, the aigialosaurs and dolichosaurs. Later authors further add that L. borneensis may perfectly resemble an ancestor of snakes, in having similarities with blind snakes, boids and colubrids, which emphasizes the hypotheses that snakes derived from the infraorder Varanoidea (Helodermatidae, Varanidae, Lanthanotidae). In 1992, Carroll & DeBraga proposed a first phylogenetic analysis placing Lanthanotus/Varanus and Cherminotus/ Saniwa (with Saniwa recognized as a fossil varanoid) clades in a polytomy with aigialosaurs.
However, despite ongoing research to clarify ancestral lineages of today's extant squamates (i.e., that of varanids and snakes), the combination of all morphological traits of L. borneensis and its inclusion in a mono-typic family together with a fossil record from the cretaceous may allocate the species as a "living fossil" and proves its high value for evolutionary research.
Sarawak specimen
To date, all recorded specimens of L. borneensis have been collected in Sarawak, Malaysia. In 1848, Low presented the first checklist of Borneo's herpetofauna, including L. borneensis, revealing (1) the rarity and secretive/nocturnal live habits of this lizard, and (2) that herpetological explorations in the former British Borneo (Sarawak, Brunei Darussalam, Sabah) were conducted more frequently than in former Dutch Borneo, today's Kalimantan (Indonesian Borneo) (Das 2004) . Since its description in 1877, only 12 specimens had been found up until 1961 (Proud 1978) . In 2004, Pianka noted that "only about 100 of these lizards have ever been collected", all recorded and collected from Sarawak (Das & Yaakob 2007) . In addition to the rarity of its collection, much of the information published on L. borneensis are reports on behavioural observations of single specimens kept in captivity (e.g., Harrison & Haile 1961; Harrison 1961 Harrison , 1963 Harrison , 1966 Mertens 1961 Mertens , 1966 . Little is therefore known of its behavior in its natural habitat from these Sarawak specimens.
Conclusion
In light of this published discovery of Lanthanotus borneensis for Indonesian Borneo, anecdotal locality records of the species in West Kalimantan by Auliya (2006) , and previous locality records in Sarawak, it may be concluded that this species of lizard occurs over a much wider range on the island of Borneo. Its apparent rarity in scientific collections appears to be due to its nocturnal and secretive life habits.
The fuller range of this species, however, could be limited to western Borneo. The historical biogeography of Borneo reflects that species-defined distribution areas largely coincide with tectonic terrains (Yap 2002; Auliya 2006) . All records of L. borneensis to date have occurred on the "East Malaya Terrane", a tectonic terrain that covers much of western Borneo (Michaux 1995) , but does not encompass the remainder of Kalimantan, Brunei Darussalam and Sabah. The absence of records in these areas, especially in wellsurveyed areas of Sabah, and its recent discovery further south in the East Malaya Terrane, supports this possibility. Yet, the overall paucity of knowledge on the population status, distribution pattern (the species is not listed in the IUCN Red List of 2012) and natural history traits of this species makes this difficult to confirm. Ongoing habitat conversion across the island of Borneo raises concern over population fragmentation and viability. Future discoveries are likely to go undocumented under current land clearing and environmental monitoring practices.
The record presented here provides useful observational notes on habitat utilized by Lanthanotus, data considered valuable, as the species' life history remains poorly known. Although this specimen was found in a forest fragment located in an oil palm plantation, deforestation and conversion to agricultural land uses are known to have a severe impact on species richness of forest herpetofauna (cf. ). Based on current, limited knowledge of the life history of this species, reduced canopy cover, the drainage of small water bodies and changes in riverine microhabitats are likely to have an impact on its longterm survival (also cf. Wanger et al. 2010) . A long-term study on the distribution pattern and natural history of Lanthanotus is strongly recommended in order to better understand and preserve this evolutionary unique vertebrate and its habitat on the island of Borneo.
Finally, the record highlights the important role industry can play in identification (and potentially management) of poorly known species such as L. borneensis. Though private-sector engagements in social and environmental surveys, as illustrated here, are unusual for the oil palm industry, they hold obvious value and should be encouraged.
